1. Introduction {#sec1}
===============

Traditional teacher (and PE teacher) training has been frequently criticized as inadequate and ineffective (e.g., [@bib12]; [@bib34]). On the other hand, Communities of Practice (CoP) may serve as an effective alternative for in-service PE teachers' professional development (e.g., [@bib24]; [@bib85]) and there has been a call for a shift from traditional provision of teacher training to supportive and collaborative "learning partnerships" ([@bib81]) such as teacher learning communities ([@bib46]). Unfortunately, such collaborative-interactive groups of PE teachers rarely exist. A more contemporary, innovative approach to conventional teacher CoP, is to develop online CoP which is a very promising perspective in effectively enhancing teacher learning and practical knowledge ([@bib10]; [@bib38]). In this line, recent research evidence with samples of pre-service and in-service teachers supports the beneficial role of social networks, such as Facebook, for educational purposes and teacher training/professional development ([@bib11]; [@bib64]; [@bib15]).

A key factor for teacher successful in-service training is their motivation to participate in learning situations ([@bib5]; [@bib71]; [@bib73]). Recent research in the Greek context shows that PE teachers who decide to participate in optional or mandatory in-service training present high levels of self-determination and take part mostly for autonomous rather than for controlled reasons ([@bib5], [@bib6]). According to Self-determination theorization (SDT; [@bib65]), educators would be autonomously motivated when working and training conditions actively contribute to the fulfillment of their innate psychological needs for autonomy (sense of volition/choice), competence (sense of efficacy/efficiency on what they do) and belongingness/relatedness (sense of being accepted group member). Thus, it is expected that the creation of such conditions through online CoP, which are teacher initiated, self-regulated and supportive for cooperative social learning, would satisfy teacher needs for autonomy, competence and relatedness thus enhancing their autonomous motivation towards training/learning.

1.1. Teacher Communities of Practice {#sec1.1}
------------------------------------

### 1.1.1. Teachers' networks or CoP {#sec1.1.1}

Research has shown that it is common practice, for teacher training, both in Greece and internationally, one or two day seminars, following a top-down approach, organized by relevant stakeholders. This practice is not facilitative to further develop teacher everyday practices. Therefore, current teacher professional development programs are often described as poor, inadequate and insufficient by researchers and educators (e.g., [@bib32]; [@bib40]; [@bib76]). In response to this shortcoming, findings from recent research indicated that successful professional development may occur if based on collaborative professional learning ([@bib35]), where teachers collaborate, learn from each other, discuss and exchange opinions regarding their teaching. This particular kind of learning process seems to occur through professional learning communities, discourse or communities of practice, or teacher networks ([@bib18]; [@bib24]; [@bib45]; [@bib59]). These networks or teacher action-learning CoP draw from a social-constructivism perspective by [@bib77], [@bib44], and [@bib80], that posit that learning is defined as a social-cultural outcome and is a result of social participation, interaction, and collaboration. Therefore, these communities are often acknowledged as informal, structured communities that are formed by individuals with common professional pursuits during their leisure time ([@bib80]). In the present research the aforementioned theories serve as a starting point for the development of a teacher collaborative learning environment namely *Physical Education Teacher Collaborative Network (PE.T.Co.N.)* which was designed and implemented online as a social learning group via Facebook.

### 1.1.2. Ε-Social networks & online teacher CoP {#sec1.1.2}

A current form of teacher networks or learning communities are online group networks which are commonly created and operated within popular social networks (e.g., Facebook, Twitter) (e.g., [@bib84]). Social researchers suggest that using social networking as a means for developing and operating CoP has a wide range of benefits for the teachers and it may eventually lead to the advancement of their teaching practices ([@bib26]; [@bib47]; [@bib61]).

Overall, there is a positive attitude towards this direction among teachers ([@bib20]). The potential significance of using such e-communities is high as teachers have the opportunity to get involved in cooperative and interactive activities from diverse locations at minimal cost. Further, such communities offer potential advantages for the participant teachers as they could adapt their interaction with the e-community at their own pace, according to their habits and daily needs. These e-communities seem promising as this approach integrates successful elements of previous effective interventions such as flexibility, accessibility, collaboration with and support from colleagues without the limiting effects of potential common setbacks as time, location, absence from work and participation costs ([@bib2], [@bib3]).

In recent years, there has been a growing interest in the development and use of social networking by the teacher communities in favor of their professional development. Recent research findings suggest that such means provide teachers with useful and effective tools to achieve enhanced professional development and learning ([@bib11]; [@bib41]; [@bib50]; [@bib62]). However, studies regarding the reasons that lead teachers' participation and sustainability of such e-communities and interactive networks, are still lacking ([@bib37]; [@bib61]).

A further challenge in the present study, is that digital learning environments seem very diverse from the traditional continuing professional development context and the daily practice of in-service PE teachers whose teaching and learning reality, normally takes place in a physical environment with practical tasks and activities, which is far less demanding in terms of technological competencies and skills compared to normal school classes (of other teacher specializations).

Thus, taking also into consideration the growing popularity of online learning and social networks, and the relatively scarce theoretically driven empirical research in the particular context, it is of great importance to test research hypotheses based on contemporary socio-cognitive theories (such as SDT) and to examine their applicability in this type of learning contexts/environments. As participation in CoP is generally voluntarily and the nature of online training creates minimal social pressure ([@bib72]), participants have the freedom to withdraw at any given time. This stresses the fact that creating a highly motivating e-learning environment is pivotal for challenging participants to engage actively in the training process and reduce withdrawal rates.

Having this in mind, the present online training was designed and delivered, in an unobtrusive manner emphasizing the fact that teacher participation in the group, learning tasks and the training process would be self-paced, self-regulated and volitional. Although traditional learning processes have been applied in e-learning environments ([@bib54]), there is a gap in literature as to how design effective learning strategies that ensure active and sustained participation in CoP and to set the stage for a framework that considers jointly e-learning environments and autonomous learning.

### 1.1.3. The case of facebook/facebook groups {#sec1.1.3}

In the present research, Facebook was chosen due to its constantly growing global popularity ([@bib83]) which also applies in the Greek context. Researchers suggest that the social network Facebook can be used for educational purposes, because it has the potential, as an informal teaching tool, to promote learning outcomes ([@bib31]; [@bib33]; [@bib58]; [@bib86]). Despite, several constraints (e.g., privacy-security issues, file sharing limitations), researchers suggested that Facebook group function has pedagogical, social and technological affordances (e.g., sharing ideas and resources, communicating, collaborating, easiness of use) making it a useful medium to supplement learning ([@bib42]; [@bib52]; [@bib56]; [@bib79]).

Based on SDT and Facebook groups characteristics, we surmised that this form of social learning, may satisfy teachers' basic psychological needs for autonomy, competence, and relatedness and facilitate their autonomous motivation and learning. For instance, Facebook participation is self-initiated, provides individuals with the required autonomy, facilitates communication with the colleagues-"friends" they choose to interact with, and therefore making the use of the platform self-regulated and fun ([@bib60]; [@bib70]). Additionally, user familiarity with Facebook interface might reduce the risk of technological frustration, and consequently attrition, for participants with low levels of digital skills ([@bib52]), thus increasing active participation. This condition may also facilitate their competence need satisfaction during participation in online training procedures via Facebook groups. In addition, findings from relevant studies suggest that educators' professional development through social networking promotes a sense of belonging according to the group members ([@bib20]). Above that, educators seem to highly appreciate the knowledge acquired informally due to cooperation and interaction with colleagues, because the acquired knowledge can be applied in everyday professional settings and therefore, to improve their abilities and professional skills ([@bib3]). Furthermore, Facebook has corresponding applications for mobile operating systems (e.g., android, ios), making it feasible for participants to "carry" the training with them, in their pocket, at all times. This feature provides participants with the possibility to participate conveniently whenever/wherever they choose.

If these assumptions are correct then teacher training via Facebook groups (or other/future social networks with similar features) might be a response to the challenge of designing effective online CoP, with the aim to motivate and actively engage participants through completion, as from what we know from Massive Open Online Courses (MOOCs) literature, attrition rates in e-learning environments are very high ([@bib39]; [@bib55]).

1.2. Theoretical foundation: self-determination theory (SDT) {#sec1.2}
------------------------------------------------------------

According to SDT, the reasons why individuals are involved in an activity determine the type of their motivation, which may be autonomous, controlled or they may be amotivated ([@bib21]). When autonomously motivated, the behavior emanates from ones' self, accompanied with feelings of enjoyment, interest and satisfaction and not because of externally imposed rewards and contingencies. But, on the other hand, when one is controlled motivated, behaviors are performed out of expectations for tangible rewards, prizes, social approval, to avoid punishment or feelings of guilt or shame ([@bib65]).

More than 30 years of empirical evidence have shown that the more self-determined forms of motivation have greater positive impact on behavior in various life domains ([@bib65], [@bib66]). Additionally, according to SDT, individuals have innate psychological needs (for autonomy, competence and relatedness) to fulfill. An environment that provides support and fulfillment of those needs enhances one's self-determined motivation, personal growth, development and well-being ([@bib22]). Theoretical advancements within SDT have proposed in contrast to need satisfaction, that some contexts not only lead to low need fulfillment but they actively thwart needs satisfaction resulting in needs frustration (e.g., [@bib17]). Recent reviews have shown that needs frustration in diverse contexts lead to maladaptive motivational outcomes and decreased well-being, or even psychopathology ([@bib74]).

Following SDT definitions of basic psychological needs (see [@bib17]; [@bib22]), for the specific context of teacher continuous training, autonomy need satisfaction corresponds to the volitional participation in a given program and self-endorsement of involvement with any given task, whilst autonomy frustration refers to the mandatory-coerced undertaking of training accompanied by feelings of pressure and control. Competence need satisfaction represents experiencing mastery over the training environment by utilizing and developing skills and expertise, whereas competence frustration denotes experiencing failure and/or ineffectiveness when interacting with training environment, tasks and educational materials. Relatedness need satisfaction concerns the sense of belongingness of a teacher with colleagues and/or instructors in the training accompanied by feelings of closeness, genuine connection and personal value, whilst relatedness frustration connotes experiencing of social alienation/distance, isolation, exclusion or even rejection by educators and/or fellow teachers in the training.

### 1.2.1. SDT in teacher training-professional development {#sec1.2.1}

Relevant literature has consistently shown that participant motivation is a prerequisite for any learning process, and that applies equally to teachers as well as to learners. Motivation is defined as the force that drives the initiation, direction, intensity and maintenance of a certain behavior ([@bib51]).

Research results from the educational context indicate that teachers' strong volition to learn plays a pivotal role in effective learning outcomes ([@bib73]). Furthermore, the major determinant of teacher participation in training as well as the adoption and application of educational innovations is their quality of motivation, that is, their autonomous motivation which is directed by their learning goals ([@bib14], [@bib5], [@bib6], [@bib43]). This evidence is highly significant for educational systems (e.g., Greece, Netherlands, Denmark, Sweden, Norway, Ireland, Turkey) where participation in continuous professional teacher training is not a statutory obligation, and teachers' engagement in retraining is voluntary, depending on their discretion ([@bib29]). For instance, in Greece, where this study was conducted, external incentives (monetary or ongoing license requirements) for in-service training are absent and teachers can choose whether they would engage/participate in any provided learning event. In such contexts, SDT framework might reveal important internal motives and corresponding strategies/practices for the promotion of teachers' autonomous participation in continuous training. Accordingly, the examination of teacher cognition within motivational processes is vital in terms of their effective involvement in CoP that are implemented through social networking. However, to the authors' best knowledge, there is a scarcity of publications in relevant literature (e.g., [@bib87]).

1.3. Purpose: research questions & hypotheses {#sec1.3}
---------------------------------------------

Drawing from social-constructivism, the overall purpose of the present study was to investigate whether specific SDT principles have applicability and can be effective in a real-life situation such as teachers' on-line training CoP context. More specifically, based on these SDT principles, the PE.T.Co.N. methodology was designed (as described below), and evaluated as an in-service training protocol/procedure. Furthermore, a secondary aim, in terms of CoP implementation, was to identify and highlight the strong features and weaknesses of this novel theory-driven approach to teacher in-service training, namely PE.T.Co.N., in order to inform future researchers, policy makers, and authorities interested to develop effective online professional training. The overarching research question guiding this study was, whether an online CoP (via Facebook groups), which is designed according to SDT principles, can be an effective means of professional training of PE teachers.

Following these purposes, the next research questions with corresponding hypotheses were formulated:1)RQ1: Can PE.T.Co.N. training promote optimal motivational processes of its members? (i.e., nurture/foster basic psychological needs satisfaction, enhance members' autonomous motivation and satisfaction with training?) Hypothesis 1a(H1a): PE.T.Co.N. training will satisfy and lead to enhancement of teacher basic psychological needs for autonomy, competence, and relatedness. Hypothesis 1b(H1b): PE.T.Co.N. training will lead to a decreased teacher basic psychological needs frustration. Hypothesis 1c(H1c): Teacher autonomous motivation to participate in such training will increase after participants having experienced PE.T.Co.N. online training environment, their interaction and collaboration with colleagues and administrators/researchers Hypothesis 1d(H1d): Participants will be highly satisfied with PE.T.Co.N. training, and subsequently have positive intentions to recommend it to their colleagues.2)RQ2: Can PE.T.Co.N. participation enhance teachers' self-efficacy on specific core subjects of the training?Hypothesis 2 (H2): PE.T.Co.N. social learning experience will improve teachers' self-efficacy to promote students' PA outside of school.3)RQ3: What are the pros and cons of this novel approach and how can it further improve?

2. Methods {#sec2}
==========

2.1. Participants & sampling procedure {#sec2.1}
--------------------------------------

After an open call, in the Greek context, that was distributed via online channels (i.e., emails, Facebook), 132 in-service Greek PE teachers responded voluntarily to participate in an innovative online training program namely PE.T.Co.N. This recruitment process included posting an invitation on our Facebook profile page in public view (which was shared to others via Facebook by 30 individuals in their profiles), posting to six Facebook groups for PE, sports and exercise professionals (with about 12,000 members-duplicates included) and sending 230 e-mails to potential participants (in-service PE teachers) that were mainly obtained from previous University trainings and Congresses as they had expressed their interest in participating in future trainings. It is also noted that the degree, to which information regarding PE.T.Co.N. was further disseminated via social media and other means is unknown to authors. Candidates were invited to fill-in an e-application/consent form in order to participate in the online training and research via Facebook groups feature, while confidentiality was emphasized. To ensure teachers' anonymity when responding to electronic questionnaires/quizzes, each member of the private/secret group was provided a unique 5-digit code from the corresponding University Ethics Board, to use it for accessing the e-forms. These codes were further used by the authors to anonymously match subsequent data. Although 132 members initially accepted the invitation, provided consent and registered to the group, six members remained in previewing mode and did not participate in the process at all, and another 10 members were excluded from further analyses as they did not engage with the training at all. Thus, the final pool of active group members consisted of 120 individuals, that is, 116 PE teachers, plus 4 academics (3 researchers-PE teachers and 1 university professor).

Next, we present preliminary data i.e., "group insights" measurements (Facebook feature) from the total number of engaged participants that exhibited at least a minimum level of interaction with the training material and group members (*N* = 116), and quantitative-qualitative results from a smaller number of teachers (n = 63; 54% response rate) who were responded to electronic questionnaires at three time points (see [Table 1](#tbl1){ref-type="table"} for demographics). These participants, held a bachelor degree from departments of Physical Education and Sport Science of various Greek Universities, and had been working at the time of the study at public schools which were distributed geographically throughout Greece. Given the small number of P.E.T.Co.N. participants and the voluntary nature of the study, the sample represents a *wide range of cases* ([@bib88]) regarding samples' demographics i.e., age, experience, school level, geographical distribution ([Table 1](#tbl1){ref-type="table"}). The respondents can be considered as information rich participants since they had personally experienced the training under investigation/evaluation ([@bib57]).Table 1Sample demographics.Table 1SAMPLENGender\
FemalesAge\
M(*SD*)Teaching experienceEducational qualification\
Degrees (MSc,Phd)Working Position Primary schoolTOTAL N11651.7% (60)49.41 (5.1)17.55 (5.73)62.2% (69)57.8% (67)Pre/Mid/Post respondents6352.4% (33)49.94 (4.8)18.59 (4.72)58.7% (37)54% (34)Min-Max*35--611--32*

2.2. PE training central aim {#sec2.2}
----------------------------

The pivotal aim of the present training was to educate PE teachers on the promotion of students' PA outside school settings. The literature on physical education domain has underlined the significance of a positive PE environment, aiming to increase the quantity and quality of physical activity, and PE teachers are recognized as playing a pivotal role in the quality of engagement in such settings (e.g., [@bib9]). Therefore, providing PE teachers with the knowledge and means to create positive physical activity environments may in turn lead to increased youth PA and quality of life. With this in mind, a panel of PE experts (consisted of six university faculty members), developed a training program consisting of 12 modules that focused on the promotion of students' PA outside school settings (see [Table 2](#tbl2){ref-type="table"} for details), aiming to reach WHO global guidelines on PA for health for children and youth aged 5--17 (i.e., *students should accumulate at least 60 min of moderate-to vigorous-intensity physical activity daily*) ([@bib82]). According to recent World Health Organization (WHO) physical activity for health report, insufficient physical activity is the leading risk factor for premature death and non-communicable diseases. Unfortunately, 81 percent of youth (aged 11--17 years) in a global scale do not meet the recommended guidelines for daily physical activity ([@bib82]). Therefore, a progressive increase in physical activity levels is a leading priority, as apart from obvious physical and psychosocial benefits, increased levels of youth physical activity may lead to the adoption of healthy behaviors and to higher academic performance at school.Table 2Structure & Thematic Units of the e-Training.Table 2*Learning postsCommentsCompletionsLikesViewsAvg. Comment/postAvg.*\
*Completion/post***UNIT a Info-Guide**\
Instructions-Functions\
Notifications-Notes\
Personal Login Information\
Research confidentiality and anonymity43889\
85\
88\
8759\
38\
71\
4791\
102\
109\
849.587.3**UNIT b Getting to know each other -- Greetings**\
Getting to know each other!!!\
Christmas Wishes 2018\
Easter Wishes 2019314086\
37\
4246\
54\
46113\
127\
12346.755**UNIT c Thematic units Outline -- Educational Materials**\
Learning Topics\
Recommended Themes by PE teacher group-members (10--28/2/19)\
Edu-materials of the 12 thematic units **(12 posts)**146192\
57\
61362\
32\
343124\
124\
12374.3654.4**UNIT d Questionnaires -- Quizzes**\
Ending/Completion/Concluding Questionnaire (Post/Time 3)\
Knowledge Quiz 7 (Concluding)\
Mini Knowledge Quiz 6\
Mini Knowledge Quiz 5\
Evaluation/Feedback Questionnaire (Mid-Season/Time 2)\
Mini Knowledge Quiz 4\
Mini Knowledge Quiz 3\
Mini Knowledge Quiz 2\
Mini Knowledge Quiz 1\
Entry Questionnaire (Pre/Time 1)1011759\
56\
58\
58\
62\
65\
64\
67\
80\
8427\
27\
19\
17\
35\
23\
22\
30\
31\
47127\
117\
117\
92\
128\
117\
117\
117\
125\
12811.765.3**UNIT 1 -- Physical activity health benefits**\
The necessity of Physical Activity (Why PA is important?)\
What is the minimum PA needed?\
How can we inform students for all the above?\
1) Physical activity health benefits (educational material)422283\
82\
71\
7427\
38\
25\
58126\
128\
127\
12355.577.5**UNIT 2 -- Physical Education importance & PE teachers' role**\
Why Physical activity (PA) is important for education?\
What is the role of PETeachers in promoting PA?\
2) Physical Education importance & PE teachers' role (educational material)39571\
71\
6939\
25\
41126\
123\
12331.770.3**UNIT 3 -- Physical Literacy**\
Definition of Physical Literacy\
How Physical Literacy can be promoted?\
3) Physical Literacy (educational material)37269\
68\
6531\
27\
34127\
120\
1242467.3**UNIT 4 -- Enjoyment in Physical Education**\
Fun and Enjoyment in PE\
Fun learning experiences in PE. Best Practices\
4) Fun and Enjoyment in PE (Determinants) (educational material)310562\
67\
6231\
30\
39122\
126\
1203563.7**UNIT 5 -- Student's autonomy support/promotion**\
Promoting/Supporting student's autonomy\
Supporting/nurturing competence & and relatedness\
5) Promoting/Supporting students' autonomy (educational material)37862\
61\
5831\
23\
31122\
126\
1152660.3**UNIT 6 -- Feedback-communication PE teacher-student**\
Empowering feedback\
Empowering Communication\
6) Feedback, Student-Teacher Communication (educational material)36265\
60\
6125\
27\
31116\
122\
11120.762**UNIT 7 -- Fitness testing (Assessing Health-related indexes)**\
Fitness testing\
Monitoring and Assessing student PA and Fitness\
7) Fitness testing (Assessing Health-related indexes) (educational material)310766\
58\
5531\
29\
31121\
127\
12135.759.7**UNIT 8 -- Goal setting for Physical Activity promotion**\
Goal Setting in Physical Education\
Why and How we set goals to increase PA? (1);\
Why and How we set goals to increase PA? (2)\
8) Goal Setting as a means to increase PA (educational material)42755\
57\
56\
5223\
27\
20\
26113\
106\
68\
1206.855**UNIT 9 -- Parents' role in their children PA promotion**\
Parents' role in children's PA participation\
Ways to involve parents in promoting their children's PA\
9) Parents' role in their children PA promotion (educational material)36358\
56\
5219\
26\
27116\
117\
1132155.3**UNIT 10 -- Identification of students who mostly need PA. Obstacles for participation in PA**\
Obstacles for participation in PA and how to overcome them\
Identification of students who mostly need PA.\
10) Identification of students who mostly need PA. Obstacles for participation in PA (educational material)38354\
56\
4821\
24\
25128\
120\
1112752.7**UNIT 11 -- Outdoor-alternative recreational activities for PA promotion**\
Increasing PA via outdoor-alternative recreational activities\
11) Outdoor-alternative recreational activities to increase PA (edu- material)24556\
4627\
27126\
10422.551**UNIT 12 -- Teacher guide co-creation for students' PA promotion**\
Let's co-create an educational guide!!!\
**Step 1 - Best Practice 1 (Poll)**\
**Step 2 - Best Practice 2 (Poll)**\
**Step 3 - Best Practice 3 (Poll)**\
**Step 4 - Best Practice 4 (Poll)**\
**Step 5 - Best Practice 5 (Poll)**\
12) Educational guide aiming to promote students' PA73352\
56\
56\
57\
57\
58\
5326\
36\
24\
26\
20\
26\
31111\
121\
106\
117\
114\
113\
924.755.6**Total721348442431.4114.218.761.4**

2.3. Structured informal training {#sec2.3}
---------------------------------

### 2.3.1. Design characteristics & features {#sec2.3.1}

A secret/private group namely PE.T.Co.N. was created in Facebook, as a social learning group and PE teachers Facebook friends who had filled in the application/consent form, were invited to participate in this training group. The training program included in total 16 modules of different topics, consisting of general information, instructions, educational material, knowledge quizzes, questionnaires, and a structured set of educational activities. The whole program comprised of 4 informative-introductory-explanatory units (A-D; [Table 2](#tbl2){ref-type="table"}) plus 12 learning/instructional thematic units (1--12; [Table 2](#tbl2){ref-type="table"}). Each thematic module was assigned to a specific PE related topic (see [Table 2](#tbl2){ref-type="table"}), aiming to promote students' out-of-school PA. Each topic lasted for a two-week period before the new learning module was introduced. However, it remained open and available for comments and discussion for the entire time of the training, providing time to members to go back and forth and to interact with their colleagues and the educational material in a self-paced manner. Every unit was initiated with a prompt which was posted from the group administrators to trigger discussions between members. After 3--4 days, another question/prompt was posted for the same topic, to continue interaction and sharing of ideas, and so forth (each unit consisted of 3--4 learning posts; [Table 2](#tbl2){ref-type="table"}). After a 12-day period that members have been commenting and reacting to the learning posts, administrators posted a pdf file with a collection of educational material (text, hyperlinks, images, videos), presenting scientific information related to the topic discussed. Administrators during each module encouraged group members to interact with each other (e.g., to comment administrators posts as well as to comment posts from other group members).

In order to overcome Facebook limitation in terms of personal data protection and privacy, Facebook group privacy settings were set to "private" and "hidden", meaning that only group-members could search and find group participants and see what has been posted. In addition, membership approval was not available to the trainees and only administrators could approve new group memberships upon request. Furthermore, confidentiality was emphasized during the recruitment phase as well as in the "group rules" section (see [Table 3](#tbl3){ref-type="table"} , Rule 3).Table 3Group general rules.Table 3Group Rules1**Comments/Replies** should be included in the original post2**Comments/Discussions** should be posted only as a reply to the original posts (thematic unit) of administrators (comments should not act as posts detached from the original posts)3**Be kind and courteous.**\
We're all in this together to create a welcoming environment. Let's treat everyone with respect. Healthy debates are natural, but kindness is required.4**Respect everyone's privacy.**\
Being part of this group requires mutual trust. Authentic, expressive discussions make groups great, but may also be sensitive and private. What's shared in the group should stay in the group.5**No promotions or spam messages.**\
Give more than you take to this group. Self-promotion, spam and irrelevant links aren't allowed

As PE.T.Co.N. drew from SDT, we followed specific strategies to ensure that this informal training allowed participants to experience greater basic psychological need satisfaction (i.e., autonomy, competence and relatedness) as, according to theory, these needs are essential to sustain self-determined motivation.

### 2.3.2. Autonomy support {#sec2.3.2}

PE.T.Co.N. was purposefully structured as to provide participants, via educational activities, a meaningful rationale so that they could find value or personal significance and meaning in these activities. In a similar vein, the organization of PE.T.Co.N. aimed at minimizing coercion as it attempted to engage teachers in the activities in a self-paced manner, as there were no strict or narrow time frame for the completion of quizzes and learning tasks/posts, thus limiting task imposition. Further, tasks were designed in a manner that did not stimulate reward contingencies but rather reflecting intrinsic interest for the activity. Questions, prompts, and interactions between participants aimed at stimulating a high degree of engagement and potentially increase immersion and presence at these educational activities.

Additionally, to support group members' autonomy, on the last two units, administrators asked for their input. Specifically, on unit 11, group members were asked to propose a broad thematic subject that according to their opinion, would probably have a great impact on the project's goal. After a vote-activity among members, it was decided that adding a unit about outdoor/alternative activities, would nicely complement previous units. Finally, as a concluding task, group's members were encouraged to provide their input and contribute in creating an educational guide collaboratively (in a form of a voting poll), according to the previous 11 educational units. This would describe the successive steps that would enable PE teachers to be the most effective in creating such an environment that would facilitate the increase of PE students' out of school PA.

### 2.3.3. Relatedness support {#sec2.3.3}

Discussions during courses were open and with no rigid restrictions regarding the topic discussed. Everyone was invited to provide input and have a say on the topic discussed regardless of his or her experience and teaching background. Administrators attempted to establish trust using an open and sincere communication with the online participants. All opinions were accepted and respected, and in general, an online social climate based on reciprocity, inclusiveness, acceptance and respect was encouraged during interactions. Also, affective expressions such as exclamation marks and reaction buttons ("likes" or heart signs) were used by all participants to express a high degree of acceptance and agreement to posts but these reactions also imply a warm emotional context that potentially can have a motivationally supportive effect within online learning contexts ([@bib69]).

### 2.3.4. Competence support {#sec2.3.4}

Administrators throughout the informal training course, attempted to offer an educational context that provided clear competence support by giving attention (feedback) to all participants' posts, by responding or by posting reactions ("likes" or heart signs depending the degree to which administrators agreed with the participants' posts). Further, the Facebook platform was selected to apply the training modules as most participants were familiar with the user's interface and they had already developed digital skills to meet the demands and the requirements of their participation in the training format. In addition, Facebook "social learning" group type features "UNITS" section/tab, which has a special function allowing administrators to choose the order and organization of posts, making possible to create posts in a hierarchical structure on a timeline. This way, learning-posts and educational material were presented in a sequential manner making it easier for participants to find them. Also, we enabled a feature that provides members with an indication of personal progress/completions (see [Image1](#fig1){ref-type="fig"} ). Furthermore, participants, were challenged to refine their digital skills (e.g., searching information regarding PE.T.Co.N. modules via web and scientific databases) as to build upon their previous knowledge and extend to new topics and subjects relevant to their expertise.Image 1PE.T.Co.N. short guide about UNITS and personal progress/completion bar.Image 1

2.4. E-training evaluation study {#sec2.4}
--------------------------------

### 2.4.1. Data collection process {#sec2.4.1}

Before conducting this study, approval from the University's Ethics Committee was obtained. In the beginning of the training process, one week after the official initiation of the group, the first online psychometric questionnaire (T1) became available for all the group members (October 2018) and remained open for responding for a 10-day period. Upon the completion of the first phase of teachers' training (T2), the second online questionnaire was distributed in order to collect participants' opinions/views regarding the PE.T.Co.N. project so far (January--February 2019). The same procedure was repeated/followed upon the completion of the last phase (T3) of the e-training (June 2019). In order to respond to our research questions, we collected quantitative data and we complemented them with qualitative data. The basic criterion to collect our data was to sample teachers already participating in this informal e-training program, which was designed according to SDT propositions. To ensure data collection of high quality, a screening item for inattention check was included in the e-surveys (i.e., "I read the instructions carefully. To show that you are reading these instructions, please leave this question blank.\") ([@bib53]). Furthermore, survey completion times of less than 5 min were considered insufficient. In total, 3 cases failed the screening question and 2 cases completed the questionnaire in insufficient time, therefore, their data were excluded from further analysis.

In order to establish prolonged engagement with the context of the study, the first author served as participant observer (kept notes) during the entire e-training process, having the dual role of moderator/administrator and group-member. In addition, the second author monitored also the process by serving as group administrator along with the other members of the research group. Researchers' observations and notes together with the collected data used later on, as different sources for data triangulation ([@bib57], [@bib88]). Moreover, in order to build rapport, the researchers engaged in informal chats via messenger app and/or emails, with group members whenever they had any query or they needed further assistance.

### 2.4.2. Quantitative data {#sec2.4.2}

We targeted specific quantitative variables in two time points T1/T2 and T3 that could provide us with useful information to answer research questions 1 and 2.(a)"Teacher basic needs satisfaction/frustration", can inform us whether the training virtual environment can promote or thwart teacher needs for autonomy, relatedness and competence.(b)"Teacher autonomous motivation to participate in PE.T.Co.N. training", can inform us whether PE.T.Co.N. training participation tends to increase or diminish teachers' self-determined motivation to take part in this training.(c)"Teacher self-efficacy to promote students' self-regulation in out-of-school PA". Teachers self-efficacy is considered a key variable on the implementation of innovative teaching practices in PE and the effectiveness of teaching ([@bib4]). Thus, any increase or decrease in teachers' self-efficacy as a result of PE.T.Co.N. training, would be of great importance for the promotion/achievement of PE.T.Co.N. main goals.(d)"Teacher internal satisfaction with Training", can inform us of the level of participants' satisfaction with the training.(e)"Teacher intention to recommend PE.T.Co.N. to their colleagues" can provide us with information on the degree to which teachers had positive (or negative) perceptions about PE.T.Co.N. training.(f)"Facebook group insights" was an objective measure that we used to monitor members' active engagement throughout the entire duration of the training. By making use of the "Facebook group insights" feature, we were able to check in detail, the numbers of participants (active group members), completions of learning posts and member's engagement (posts, comments and reactions e.g., "likes").

### 2.4.3. Qualitative data {#sec2.4.3}

We collected qualitative data that could provide us with useful information to answer research Q3 and to complement and triangulate quantitative data ([@bib57], [@bib88]) corresponding on research Q1 and Q2. Thus, participants were invited to express personal beliefs and opinions regarding PE.T.Co.N. functioning (in open-ended questions) in two-time points (T2-T3), in order to gain an insight into better understanding their needs and the effectiveness of the PE.T.Co.N. strengths and weaknesses of the implementation. In addition, to complement these data, we kept notes of members' spontaneous-sporadic comments relevant to training procedure throughout the process, that were made either in public view as comments or in person via messenger chat or emails.

2.5. Measures - instruments {#sec2.5}
---------------------------

### 2.5.1. Quantitative {#sec2.5.1}

(a).(i)Teacher Basic Needs Satisfaction scale (T1 -T3)

PE teacher basic needs satisfaction was measured by Basic Needs Satisfaction Scale (NSFS; [@bib49]; [@bib8]), which was adapted for the specific context. This 7-point likert type scale (1/strongly disagree-7/strongly agree) comprises three subscales with 3 items each, reflecting teachers' basic needs satisfaction. Following the stem, "In PE.T.Co.N. training ..." participants responded in items as "I feel/felt completely free to make my own decisions" (autonomy satisfaction), "I feel/felt highly effective at what I do/did" (competence satisfaction), "I feel/felt very close and connected with other people (within PE.T.Co.N.)" (relatedness satisfaction). This newly tested scale for the Greek context, in a study with pre-service PE teachers produced valid and reliable results ([@bib8]). Accordingly, in the present study, confirmatory factor analyses results supported the construct and test-retest validity of the 9-item 3-correlated factors model, producing acceptable goodness of fit indices (Pre/Post: TLI = 0.910/1.00, CFI = 0.940/1.00, RMSEA = 0.083/.000, χ^2^ = 34.19/21.41, df = 24, χ^2^/df = 1.43/0.9). In addition, Cronbach's alpha for each T1-T3 subscale was over 0.73 (see [Table 4](#tbl4){ref-type="table"}).(ii)Teacher basic needs (relatedness) frustration scale (T1 -T3)

PE teacher basic needs frustration was measured by Basic Needs Frustration Scale (NSFS; [@bib49]; [@bib7]), which was adapted for the specific context. Similar to the previous scale, PE teachers responded to items such as "In PE.T.Co.N. training ..." "Sometimes, I feel a bit rejected by others" (relatedness frustration). This scale in a study with pre-service PE teachers produced valid and reliable results ([@bib7]), however, in the present study, confirmatory factor analyses results did not support the construct validity of the 9-item 3-correlated factors model. Thus, we decided to omit autonomous and competence frustration items and to retain only relatedness frustration items which presented high internal consistency. Cronbach's alpha for relatedness frustration subscale T1-T3 was above 0.81 (see [Table 4](#tbl4){ref-type="table"}).(b)Teacher Autonomous Motivation to participate in PE.T.CO.N. training (T1 -T3)

PE teachers' self-determined motivation to participate in PE.T.Co.N. training was assessed using the 2 relevant subscales (i.e., intrinsic & identified) with 3 items per scale, from the Greek version of the Work Task Motivation Scale for Teachers (WTMST; [@bib5]; [@bib30]). Following the general stem "Why do you/have you participate/participated in the PE.T.Co.N. training?" teachers responded to items as, "Because I like doing it" (intrinsic), "Because I consider PE.T.Co.N. important for the academic success of my students" (identified). Answers were given on a 7-point Likert type scale ranging from 1 (does not correspond at all) to 7 (corresponds completely). According to SDT, intrinsic and identified regulation share common features (e.g., choice, internal locus of causality) therefore, they can be merged to formulate an autonomous motivation variable (see [@bib65]; [@bib75]). Thus, for the purposes of the present study, two *Autonomous motivation* variables were constructed (pre and post), by combining together, intrinsic and identified items of each time point. Cronbach's alphas for this scale was 0.85 and 0.89, for T1-T3 respectively.(c)Teachers' self-efficacy to promote students' self-regulation in out of school PA (T1 -T3)

Teachers' self-efficacy was measured with *Self-efficacy in promoting students' exercise self-regulation* ([@bib4]) scale. The instrument consists four items. Following the general stem "In your school, how confident are you that you can help all your students to ..." PE teachers' responded to items such as "... exercise outside school more than today?". Answers were given on 11-point scales ranging from not confident at all (0%) to absolutely confident (100%). Cronbach's alphas for these scales were 0.90 and 0.94, for T1-T3 respectively.(d)Teachers satisfaction with training (T2 -T3)

Teacher degree of internal satisfaction with PE.T.Co.N. training was measured with a 5-item instrument, adapted to the specific context/situation ([@bib25]). Group members were asked to mark in a 5-point Likert type scale (from 5/strongly agree to 1/strongly disagree) their degree of agreement with statements as: "I like PE.T.Co.N."; "I find PE.T.Co.N. interesting". Cronbach's alphas of this instrument for T2-T3 measurements were 0.91 and 0.92 respectively.(e)Teachers' intentions to recommend PE.T.CO.N. to their colleagues (T3)

Following the Theory of Planned Behavior (TPB), and [@bib1] guidelines, two items assessing PE teachers' intentions to recommend PE.T.Co.N. to their colleagues were used: "During the next season I plan to recommend to my PE teachers colleagues to become members of PE.T.Co.N. training ..." and "During the next season I am determined to recommend to my PE teachers colleagues to become members of PE.T.Co.N. training ...". Participants responded in 7-point semantic differential scales (likely/unlikely and yes/no, respectively). The coefficient alpha for this scale was 0.67, but, given the small number of scale's items (only 2) it was considered acceptable.(f)Facebook group insights data

From Facebook platform automated functions provided, we made use of specific insights and results/figures which were available to group-members, (i.e., likes, post views, learning posts completions), and engagements details (posts, comments, reactions).

### 2.5.2. Qualitative {#sec2.5.2}

#### 2.5.2.1. Open-ended questions (T2 -T3) {#sec2.5.2.1}

Qualitative data collection was made through three open-ended complementary questions, which were included in the e-surveys in two time points throughout training, in the middle and at the end of the season. Specifically, teachers were asked:(a)"What do/did you like in the PE.T.Co.N. training course?",(b)"What don't/didn't you like about the PE.T.Co.N. training course?" and(c)"What would you suggest to improve the PE.T.Co.N. project?".

All participant responses produced 367 short statements, corresponding to 14 digital pages (Times new roman 12, 1.5 spacing).

### 2.5.3. Data analysis {#sec2.5.3}

#### 2.5.3.1. Quantitative {#sec2.5.3.1}

Data analyses were made with SPSS v.22 and AMOS v.20. Descriptive analysis included the calculation of mean and standard deviation for each variable. Construct validity of BNSS was evaluated via Confirmatory Factor Analysis (CFA). Internal consistency of the scales evaluated through Cronbach's alpha index. Mean differences across time points were examined via paired samples t-tests (pre/mid vs post), and effect sizes via Cohen's *d* index.

#### 2.5.3.2. Qualitative {#sec2.5.3.2}

As soon as data were collected and became available, there was an on-going reflection and analyses of them ([@bib63]). Qualitative data from open-ended questions was handled with QSR Nvivo 8 software. Raw data were analyzed following the first three generic steps suggested by [@bib19] consisting of a) organizing and preparing the data, b) reading thoroughly to gain a general impression and to reflect, c) comprehensive text analysis to generate codes and categories (coding process) ([@bib19], p. 191). Thematic analysis of the data was conducted following a deductive (theory-driven) approach following suggestions by [@bib13]: a) generating a code, b) reviewing and revising the code in the context of the nature of the raw information, and c) determining the reliability of the coders and therefore the code. ([@bib13], pp. 35--36). This approach was used because the purpose of the study was to evaluate online training design features (examine if there is any agreement of the data with SDT) based on the SDT framework. The data that did not fit into any theory-driven categories were further analyzed inductively, generating new themes. In order to establish credibility and to check for the accuracy of the findings a peer debriefer ([@bib19], p. 196) enhanced the whole procedure by reviewing and asking questions, while a second analyst (coder) assisted the coding process, until consensus was met (analyst triangulation) ([@bib57]).

3. Results {#sec3}
==========

3.1. Quantitative {#sec3.1}
-----------------

### 3.1.1. Descriptives-reliability {#sec3.1.1}

Means and Std. deviations of the study variables are depicted at [Table 4](#tbl4){ref-type="table"} . It appears that in general, teacher basic needs satisfaction, autonomous motivation and satisfaction with training were high in both time points presenting mean scores above 5.0 ±.82 in 7-point scales, with the only exception of relatedness need satisfaction which presented slightly lower levels with mean scores below 5.0 in both time points, and relatedness frustration which was found to be very low, with mean scores below 2.5 ± 1.1. Self-efficacy mean scores were also high with mean scores above 7.0 ± 1.7 in 11-point scales. Teacher intention to recommend PE.T.Co.N. to colleagues were very high with mean score above 6.1 ± 1.1 in a 7-point scale confirming hypothesis (H1d). Internal consistency of all the scales were satisfactory with alpha scores \>.73, apart from intention scale which was low (0.67) but it was considered acceptable due to the small number of scale's items (only 2).Table 4Descriptives & alphas of study variables.Table 4NMeanStd. DeviationalphasAutonomy Satisfaction (T1-pre)635.19.78.73Autonomy Satisfaction (T3-post)635.83.90.77Competence Satisfaction (T1-pre)635.25.83.76Competence Satisfaction (T3-post)634.99.91.84Relatedness Satisfaction (T1-pre)634.40.83.76Relatedness Satisfaction (T3-post)634.81.88.77Relatedness Frustration (T1-pre)632.521.07.81Relatedness Frustration (T3-post)632.141.04.85Autonomous Motivation (T1-pre)635.67.89.85Autonomous Motivation (T3-post)635.81.97.89Training Satisfaction (T2-mid)595.07.88.92Training Satisfaction (T3-post)635.36.92.91Teacher Self-Efficacy (T1-pre)637.021.69.90Teacher Self-Efficacy (T3-post)637.651.78.94Intention to recommend it (T3-post)636.131.12.67

### 3.1.2. Time1/Time2-Time3 differences {#sec3.1.2}

In order to examine differences in teachers' basic needs satisfaction, three paired samples t-tests were conducted suggesting: (a) a significant increase in teachers' *autonomy* need satisfaction scores from T1 (M = 5.19, SD = 0.78) to T3 (M = 5.83, SD = 0.90) measurement, t (62) = -5.80, *p* \< .001, *d* = 0.73; (b) a significant increase in teachers' *relatedness* need satisfaction scores from T1 (M = 4.40, SD = 0.83) to T3 (M = 4.81, SD = 0.88) measurement, t (62) = -4.32, *p* \< .001, *d* = 0.54; (c) but also, a significant decrease in teachers' *competence* need satisfaction scores from T1 (M = 5.25, SD = 0.83) to T3 (M = 4.99, SD = 0.91) measurement, t (62) = 2.35, *p* = .022, *d* = 0.30; (d) and, a significant decrease in teachers' *relatedness* need frustration scores from T1 (M = 2.52, SD = 1.07) to T3 (M = 2.14, SD = 1.04) measurement, t (62) = 2.43, *p* = .018, *d* = 0.31. These results, with the only exception of *competence* need satisfaction, confirmed H1a and H1b hypotheses.

Furthermore, two paired samples t-tests were conducted in order to examine differences in teachers' satisfaction with training and motivation to participate in P.E.T.Co.N. Expectedly, teachers' internal satisfaction with training showed a significant increase in scores from T2 (M = 5.0, SD = 0.87) to T3 (M = 5.37, SD = 0.94) measurement, t (46) = -4.16, p \< .001, *d* = 0.61, confirming H1d hypothesis. Interestingly, *autonomous motivation to participate in training* scores from T1 (M = 5.67, SD = 0.89) to T3 (M = 5.81, SD = 0.97) measurement, even though it was increased, this improvement did not reach a statistical significant level, t (62) = −1.23, *p* = .22, not confirming H1c.

In order to examine differences in teachers' self-efficacy to promote students' self-regulation in out of school PA, a paired samples *t*-test was conducted suggesting a significant improvement in self-efficacy from T1 (M = 7.02, SD = 1.69) to T3 (M = 7.65, SD = 1.78) scores, t (62) = -3.25, *p* = .002, *d* = 0.41, confirming hypothesis (H2).

### 3.1.3. Group insights-active participation {#sec3.1.3}

Group insights (posts, comments, reactions, active engagement, task completions) feature of Facebook groups revealed enhanced participatory dynamics in terms of active membership (reading and commenting on other's posts and comments) active actions (such as sharing links, writing posts, sharing resources, etc.) ([Image 2](#fig2){ref-type="fig"} ). The active participants of the group were 116 PE teachers/members, along with the 4 administrators/researchers of the project. In the end, about 80 members (69%) completed the training process by fulfilling a minimum attendance of over 60% of the learning-posts. These data underscore the dynamic and cooperative climate of the training, and the relatively small number of attrition rate.Image 2PE.T.Co.N. training group insights: Engagement details screenshot.Image 2

We recorded 4424 completions of learning-posts ([Image 3](#fig3){ref-type="fig"} ), 1348 comments-posts, and about 7310 reactions (e.g., likes), to the 72 learning-posts posted by group administrators during the entire training; each unit included several posts with a large number of completions each (from 46 completions in the "Outdoor-alternative recreational activities for PA promotion (educational material)" post, to 92 completions in the "Learning Topics" post). On average, each learning post had about 114 views, 31 likes and 19 comments, and each learning post was completed by 61 participants (see [Table 2](#tbl2){ref-type="table"} for details).Image 3PE.T.Co.N. training group insights: Learning Posts completion & Main Units screenshot.Image 3

3.2. Qualitative: participants' views/opinions (Time 2 & 3) {#sec3.2}
-----------------------------------------------------------

Qualitative analysis of open-ended questions generated three themes corresponding to SDT basic needs satisfaction, namely autonomy, relatedness and competence, and three respective themes reflecting SDT basic needs frustration. Furthermore, after inductive analysis was concluded, the data that did not fit into these themes resulted in the three last categories presented in [Table 5](#tbl5){ref-type="table"} .Table 5*Categorization of PE teacher responses to open-ended questions (T2-T3) (N* = *75)*.Table 5SDT driven categoriesTeacher representative statementsn**What I like/liked is/was ...**Autonomy need Satisfaction•"... the acceptance of all opinions, the democracy and the kindness of the coordinators/managers." (M, 42YΟ, 15 YE, P, T3)•"... the ability/flexibility to choose when to watch each module without time pressure and the fact that I can refer to the previous modules whenever I want" (F, 50YΟ, 18 YE, S, T2)20Relatedness need Satisfaction•"... that there is a very good climate among colleagues ..." (M, 53YΟ, 20 YE, S, T2)•"... that I had the opportunity to interact with colleagues and exchange experiences and ideas." (F, 51YΟ, 18 YE, S, T2)•"... is the feeling of belonging to a social group that has the ability to make great suggestions in the field of Physical Education." (M, 54YΟ, 20 YE, P, T2)51Competence need Satisfaction•"... that I have updated my knowledge on the theory of PE, but also on practical issues that I come across daily." (F, 51YΟ, 18 YE, S, T3)•"... the provision of knowledge, and the respect of each member's personal view." (F, 52YΟ, 18 YE, P, T3)12***What I don't/didn't like is/was ...***Autonomy need Frustration"What I don't like is the lack of personal time due to professional & family daily obligations, which makes it relatively difficult to consistently participate in PETCON training." (M, 58YΟ, 25 YE, S, T2)5Relatedness need Frustration•"... that the participation was not the same in every module/unit" (F, 51YΟ, 18 YE, P, T3)•"... the typical, superficial participation of some members" (M, 39YΟ, 16 YE, S, T3)16Competence need Frustration•"... the (my) inability to easily understand what I have completed (from the learning posts/tasks) (M, 51YΟ, 20 YE, P, T2)•"... the big volume of posts-comments (M, 50YΟ, 20 YE, S, T3)10***Non SDT driven categories***Training materials-tasks•"I liked the quizzes and the presentations of each unit, that included videos and links for greater in-depth understanding" (F, 43YΟ, 19 YE, S, T3)•"I like the quality of training material and final presentations" (M, 58YΟ, 25 YE, S, T2)22Suggestions for improvement•"The creation/construction of a relevant web page" (M, 50YΟ, 21 YE, S, T3)•"To do it annually and to increase the number of participants, in order to listen as much opinions as possible" (F, 50YΟ, 18 YE, S, T3)•"To have more direct communication, and to organize live events (workshops, daily conferences, videoconferences/online meetings etc)" (e.g., F, 54YΟ, 29 YE, S, T2)•"A different educational/communication platform (e.g., moodle) because via Facebook there are lots of limitations" (M, 42YΟ, 15 YE, P, T3)•Several cases asked for more learning quizzes, and more presentations and educational materials in additional topics such as "first aids", "healthy diet", "learning difficulties", "daily practical matters/problems", "work related issues"66\
11Nothing Negative - Nothing to improveThere is nothing negative or anything to improve about the PE.T.Co.N. training.49[^1]

Accordingly, some participants commented positively on the overall training procedure, during and in the closing of the training (expressing gratitude and praise for the initiative), confirming the general sense of written answers/statements in the questionnaires. This was also evident during their personal communications via messenger chat and/or emails.

4. Discussion {#sec4}
=============

4.1. General discussion: main outcomes {#sec4.1}
--------------------------------------

The focus of the present study was Physical education teacher in-service training, which was delivered in the form of an online CoP via social networking, utilizing "Facebook groups" function as a tool. Although recent research applying SDT in online learning environments seems promising (e.g., [@bib16]; [@bib36]; [@bib55]; [@bib78]), there is a scarcity of research in the context of SNSs such as Facebook, testing SDT applicability not only to samples of students, or undergraduates (e.g., [@bib67]) but to in-service teachers as well. To address this gap, an online in-service PE teacher training which was founded on SDT, implemented and evaluated in terms of participants' motivation and active engagement with the learning process.

Overall, our results suggest that teacher training delivered in the form of a CoP such as PE.T.Co.N., can be beneficial in enhancing teachers' basic needs fulfillment, autonomous motivation, self-efficacy and satisfaction with the training supporting in the most part our theoretical hypotheses. The quantitative and qualitative data collected at three time-points were in agreement, complementing and confirming each other. PE teachers reported that they were highly satisfied with the training and the educational materials, and they would definitely recommend PE.T.Co.N. training to their colleagues. Pre-post comparisons of quantitative data revealed that teacher participation in PE.T.Co.N. training has led to improvements in diverse significant dimensions for training success.

In specific, teacher need for autonomy was found to be fulfilled in the context of PE.T.Co.N. since a quite high score was found and a significant increase revealed at the closing of the program. This evidence suggests that PE.T.Co.N. training was delivered in an autonomous supportive way, providing participants sufficient opportunities to interact, share (experiences, ideas etc.), and learn, out of their free will, following their personal needs and choices. It should be noted that autonomy need satisfaction was already relatively high from the beginning of the training, since it was emphasized that participants would undertake the training volitionally in an unobtrusive manner following their own pace in terms of attendance. However, at the end of the program, autonomy need satisfaction indicated a significant increase in scores presenting a remarkable effect size which was quite high in magnitude, suggesting that participants felt as being the source/origin of their own behavior during PE.T.Co.N. training.

In similar line, teacher relatedness need satisfaction exhibited significant improvements at the closure of the process, suggesting that their participation in PE.T.Co.N. training enhanced their sense of belongingness by making them feel as an integral and equal part of the teacher online community. In accordance to this, initial relatedness need frustration scores were low and mean scores declined even further at the closing of the program. These findings can be easily explained considering some of the training features such as membership in a CoP characterized by sincere and open interaction between group-members and administrators (digital friends) with the use of kind non-evaluative and non-judgmental language; mutual respect, acceptance and appreciation of every opinion with the provision of positive feedback and affective reactions to every individual comment (e.g., "likes", heart signs). However, relatedness need satisfaction mean scores in both times were relatively moderate suggesting that the sense of relatedness fulfillment may have further potential for improvement within this particular context. This was apparent also in teachers' responses in open-ended questions. Specifically, a number of participants suggested that participants' interaction could be more intense and stable over time and they would prefer more direct interactions and fruitful participation from their colleagues in each topic of the training. This may be related to individual psychological characteristics of the participants, as probably some of them attach greater importance to the fulfillment of relatedness (e.g., [@bib68]). This has great implications for the success of the training as identifying the unique contribution and the strength of each need in perceived need satisfaction, could lead researchers in creating more positive motivational environments.

Surprisingly, although teacher competence need satisfaction was relatively high in both time points it was the only motivational variable, that demonstrated a significant difference in the opposite direction than expected (even though small in magnitude) by decreasing from T1 to T3. This evidence may be interpreted in light of the fact that participants were not familiar to this type of on-line training, where learners interact, share, and discuss each topic and actively form/shape and purposefully direct the learning process. Indeed, some teachers stated that they would prefer a more "classic" approach to training with more intense and correctional presence of administrators/instructors and the provision of educational materials before the initiation of discussion on each topic. However, some participants admitted that they were unfamiliar with some of the topics (e.g., Physical literacy) and that the format of questioning without providing any educational material in advance, challenged them to search for resources and answers. Another interpretation could be that some participants were not familiar with the social-learning groups function of Facebook and its features. In this direction, a limited number of group-members acknowledged the fact that they could not navigate easily between the training posts, facing difficulties in accessing some learning-posts and comments (e.g., the current learning-post, their last comment, and their completion progress). This may also reflect the fact that many users decided to participate in the group, while accessing the training units via their mobile devices, such as smart phones or tablets. The user interface of the Facebook application for mobile devices (e.g., android and iOS) is displayed quite differently compared to a PC browser, and subsequent frequent updates of Facebook mobile applications altered the way PE.T.Co.N. appeared in mobile screens. This evolving characteristic of Facebook might have resulted in increased difficulty for some participants, hindering their ability to seamlessly navigate between the learning units thus diminishing teacher perceptions of efficiency on training attendance.

The finding that teacher autonomy and relatedness needs satisfaction were enhanced while competence need satisfaction was diminished, could explain why the improvements in teacher autonomous motivation did not reach statistical significance. It seems that the decrease of competence need satisfaction might have counteracted the increases of autonomy and relatedness need fulfillment and their potential positive effect on teachers' autonomous motivation, suggesting that the satisfaction of all three needs should improve in order to enhance autonomous motivation significantly. However, this notion should be further examined and interpreted with caution, because teacher autonomous motivation was quite high from the beginning, leaving very small room for improvement due to scales' limitation. Teacher high scores on autonomous motivation can be easily explained by the recruitment process whereby they responded voluntarily to our open call and decided willingly to participate in the training in the absence of external incentives and/or impositions. In general, all the present findings should be interpreted taking into consideration the particular characteristics of the specific teacher group which was highly motivated since the onset of the training.

Regarding teacher confidence to promote students' PA levels outside school, as expected**,** self-efficacy increased significantly, suggesting that this form of informal training has the potential to improve teachers' perception that they can succeed in promoting students' self-regulation in out-of-school PA, which was a central aim of the training. This according to past research ([@bib4]) can be considered as a first stage for teachers' adoption/implementation of innovative teaching practices such as the teaching strategies proposed by PE.T.Co.N. training.

Moreover, even though teachers' internal satisfaction with training in the middle/half of training was already high, in the ending of the training after members having experienced the whole process and had a complete image of the PE.T.Co.N., they responded even more positively, presenting significantly improved levels of satisfaction with the training. Teachers' intention to recommend PE.T.Co.N. training to their colleagues were highly positive which seems reasonable/justified since they were very satisfied with the project at both time-points that they provided information.

Overall, teachers' responses to open questions showed that they were highly satisfied with PE.T.Co.N. informal training. It was found that specific features of this form of training supported teachers' basic needs satisfaction. Specifically, the absence of strict deadlines and the option to navigate backwards and forwards into training modules as these were unfolding, provided all participants the opportunity to customize their engagement/involvement with the training according to their personal choices/needs and availability. Furthermore, the fact that this group comprised of in-service PE teachers who exchanged ideas and shared their experiences from their day-to-day (professional) lives/practice with students, was a pivotal feature that most of the participants considered important.

Our results are in accordance with past research evidence with samples of pre-service and in-service teachers suggesting that Facebook groups is a well promising medium to enhance teacher learning, formally and/or informally ([@bib11]; [@bib56]; [@bib61]; [@bib64]). In a similar vein, the fact that 80 out of the 132 registered participants (60.6%), remained active throughout the training process and completed it is considered satisfactory, thus supporting the premise that well designed online training, drawing from SDT principles, has the potential to motivate and sustain participants' engagement effectively, which is consistent with recent research evidence in MOOC literature ([@bib55]). In addition to this, it is pivotal that online training is delivered in an autonomous supportive, collaborative social environment such as SNSs (i.e., Facebook) in the form of a CoP as it has the potential to minimize attrition rates (i.e., non-completion or drop-out) in on-line learning contexts. In the present study, the percentage of active participants that successfully completed the training, (i.e., 69 percent) seems significantly higher than the average (i.e., 12 percent) that has been reported in similar online learning courses ([@bib39]).

4.2. Implications for practice {#sec4.2}
------------------------------

The proposed novel form of in-service training seems promising and should be further developed and refined in prospective studies. However, it should be underlined that we selected as a "vehicle" to deliver the intervention as a CoP via a popular social medium with the aim to highlight the fact that similar social media have the potential to provide an excellent means to deliver educational training courses online effectively. And, taking into consideration participants' statements and personal observations, it is suggested that there is also potential for improvement. Thus, building upon participants' views in joint consideration with SDT propositions P.E.T.Co.N.'s future improvements should include further actions such as: a) become accessible for more participants from diverse contexts and populations, b) evolve and expand its thematic units with more topics of interest, c) create a corresponding web-site which is user-friendly and easily accessible to anyone interested, d) present more knowledge quizzes and practical examples in media format, and e) enhance synchronous communication with live chats and/or the organization of live video-supported events utilizing diverse virtual tools, f) in order to enhance training portability and to avoid confusion of participants with different devices, the provision by the network operators of several short instructional manuals/videos for each major operating system and device type (phone, tablet, PC), would be beneficial.

Some fundamental design characteristics of the training to those who deliver teacher professional training programs follows below. The social environment of the training should promote teachers' basic needs satisfaction and optimal motivation for teacher participation and active involvement with the learning process, educational materials and tasks. Professional training should underline/promote teachers' ownership and should be delivered in an unobtrusive manner without imposing strict deadlines and obligations. Participants' views and opinions should be valued and accepted without destructive criticism by providing positive, constructive feedback in a polite manner by trainers and colleagues. Teachers should be able to choose the place and pace of attendance and the amount of time they wish to commit/invest. Educational material, tasks and the training process should provide optimal challenges by offering opportunities to teachers to apply their expertise, and to develop new skills. Teachers should have the option to connect and interact openly and sincerely with significant others in the training. A great combination of all these features can be found in a professional training which is delivered online in the form of CoP through a popular social network platform.

4.3. Limitations {#sec4.3}
----------------

When interpreting the present results, some limitations of the study should be taken into consideration. Firstly, the study recruitment and sample was limited to Facebook users only and even though we did not forbid new users to apply, to our knowledge there was a small number of potential participants (non-users) that disliked Facebook and did not wish to create a profile for taking part in the training. Further, although the study design included an experimental group, we did not manage to obtain data by a corresponding control group to compare our results. In addition, we did not examine for other confounding factors that might have affected our results, such as teacher participation in diverse educational/learning experiences during the academic year (and simultaneously with PE.T.Co.N.), or their familiarity/experience with online learning environments and social networks. In addition, from participants' demographics it was apparent that most of the group-members, (approximately 60 percent), held postgraduate degrees which is a significantly higher rate compared to the percentage of the general population of Greek in-service teachers that hold similar qualifications (i.e., in 2013 was from 15% for primary school to 21% for high school teachers; [@bib28]). This evidence might indicate that most of the members had an inclination towards lifelong learning, and they might have been already more positively predisposed towards in-service training, which may have been reflected in our findings.

5. Conclusions & further research {#sec5}
=================================

Regular membership of the PE teachers, and enhanced participatory dynamics of the group members might surmise that PE.T.Co.N. is an innovative teacher professional development approach that can increase teacher motivation to participate in educational innovations which in turn, may promote youth PA and well-being. Even though this study was conducted prior to the global coronavirus pandemic, current health restrictions make online professional trainings such as PE.T.Co.N., more appropriate than ever, due to the lock downs and social distancing measures imposed globally to limit SARS-CoV-2 spreading. Further, it is suggested that virtual teaching environments that require minimal digital skills, can enhance learning in diverse contexts such as PE. It is of great interest to further investigate whether learning which occurs in these virtual environments transfers in professional contexts that involve a physical environment with practical tasks and activities such as PE students learning environments. In addition, it would be very interesting to further explore how PE.T.Co.N. members reacted/adapted to students' on-line classes during school lockdown due to COVID-19 pandemic emergency measures, and whether their CoP experience have facilitated their efforts to collaborate with colleagues more efficiently during this unprecedented reality.
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The following is the Supplementary data to this article:Multimedia component 1Multimedia component 1

Supplementary data to this article can be found online at <https://doi.org/10.1016/j.tate.2020.103184>.

[^1]: *Note:* F: female, M: male, YO: years old, YE: years of experience, S: Secondary, P: Primary, T: time point.
